The feasibility of self-premedication 
The principal indication for premedication before elective surgery is the relief of patient anxiety and its associated effects on the autonomic nervous system. Unfortunately, anxiolytic benzodiazepine premedicants exhibit wide inter-individual variability in both kinetic I.2·3 and pharmacodynamic response. 4 .5 In addition, patients vary in their anxiolytic needs with wide variation between individuals in normal baseline anxiety levels (trait anxiety) and in the response to an anxiogenic stimulus such as surgery (state anxiety).6 This anxiogenic stimulus may itself be highly variable (major versus minor surgery) and may be modified by factors such as previous surgical or anaesthetic experience. In an attempt to overcome these difficulties we examined in this pilot study the feasibility of a patient-administered system of anxiolysis in which the patient self-delivers an benzodiazepine medication to allay preoperative anxiety. Patient-controlled analgesia (PCA) is already an established technique for the relief of postoperative pain, 7 and provides effective analgesia by matching opioid dose to individual patient requirements. PCA has proven safe and is widely used as a research tool in the study of pain and pain relieving drugs. 8 In this preliminary study we chose diazepam as the agent for self-medication because of its established anxiolytic effect and widespread use for the purpose of oral premedication.
METHOD
This was an open study of fifty consenting patients undergoing a range of major or minor elective surgery.
All patients were ASA 1 or 2, aged 20-60 years and on no regular psychotropic medication. Approximately one hour preoperatively a 20 gauge intravenous cannula was placed into a dorsal forearm vein. This was connected to a Bard 'Harvard PCA' device containing 20 mg diazepam in a mixed micelle formulation (Valium MM, Roche) diluted to a concentration of 1.0 mg/ml in physiological saline. The device was adjusted to deliver this concentration, on patient demand (a single button push), in 2 mg aliquots at intervals no less than three minutes apart. The total duration of the premedication period was 30 minutes during which time it was possible to receive a maximum of 20 mg diazepam. A high, 2 mg aliquot was chosen in order to allow adequate amounts to be administered during the short total premedication period.
Use of the system was explained carefully to all patients. Each was then asked to 'administer the medicine until you feel no anxiety about your operation'. At all times patients were under the discreet supervision of an anaesthetist and nursing staff.
Prior to onset of the self-medication period, basic demographic data and the nature of prospective surgery was recorded. An anaesthetist then assessed the level of the patient's anxiety, his impression of their need for premedication, and the patient's level of sedation using two ordinal scales (Table 1) . The same anaesthetist reassessed these measures after 15 and 30 minutes of benzodiazepine dosing. Patients assessed their own anxiety and sedation levels on 10 cm linear analogue anxiety and sedation scales prior to and immediately following the 30-minute premedication period. The extremes of the anxiety scale were denoted 'calm, relaxed' (0 cm) and 'very worried, anxious' (l0 cm) and for the sedation scale 'wide awake, alert' (0 cm) and 'drowsy, dull' (l0 cm).
The dose of diazepam administered and the number of attempts at delivery were recorded after 15 minutes and 30 minutes.
Results are presented using simple descriptive statistics, the Mann-Whitney U test was used for between-group comparisons and the Spearman rank correlation for the relationship between anxiety and diazepam dose. In examining those factors which determined the total diazepam dose, multiple regression analysis was performed following an initial exploratory stepwise regression proc~dure.
RESULTS
Fifty-three patients were approached for inclusion into the study and for the 50 consenting patients the mean age was 37 years (range 20-60), mean weight 74 kg (range 51-115) and the sample included 24 males and 26 females. The majority of these patients were undergoing elective gynaecological or general surgical procedures.
No patient was found to be unable to operate the PCA device, although for some, the novelty of the technique was found to be confusing, with two patients finding it difficult to decide on the degree of desired drug effect. Four patients gave themselves no diazepam with the comment that they felt no anxiety for the surgical procedure.
After 15 minutes, the median administered dose of diazepam was 4.0 mg (range 0-10 mg) and by 30 minutes 8.0 mg (range 0-16 mg) ( Figure 1 ). The median number of attempts made at drug delivery (both successful and failed) was 4 (range 0-72) by 15 minutes and 6 (range 0-117) by 30 minutes. Figure 2 shows the anaesthetists' assessment of sedation prior to premedication and at 15 and 30 minutes. At both times the sedation score differs from the baseline level roused by mild physical stimulation. She was a 65 kg Chinese woman who had taken 6 mg of diazepam and later reported a high degree of satisfaction with the premedication received.
No patient was considered dangerously sedated. Figure 3 shows the mean value for the anaesthetists' assessment of sedation against dose delivered. Above 4 mg no increase in the mean sedation score was observed. Patientassessed linear analogue sedation scores over the thirty-minute period increased from 1.25 to 6.0 cm (P< 0.0001).
The anaesthetists' rating of anxiety before and after 15 and 30 minutes of premedication is shown in Figure 4 . Patients were perceived as having become significantly less anxious (P< 0.0001) at both time intervals, with the degree of anxiolysis greater at 30 minutes than at 15 minutes.
When the anaesthetists' pre-dosing observation of anxiety and need for premedication is plotted against the dose of benzodiazepine delivered ( Table 1 for explanation of sedation scores). Table I for explanation of anxiety scores).
have no or mild anxiety) gave themselves anxiolytic medication. The patients' own ratings of anxiety on the LAS anxiety scale showed a highly significant fall from a mean of 4.75 to 1. 3 cm Table I for explanation of sedation scores).
poorly, correlated with dose-delivered ( Figure  6 ; P= 0.03). Females recorded higher (P= 0.008) predosing LAS anxiety scores than males with a mean value of 5.86 compared to 3.56. Despite this difference both groups gave themselves similar mean doses of diazepam (males 0.104 mg/kg, females 0.119 mg/kg, P = 0.36). After 30 minutes of dosing there was no significant difference in anxiety scores (male LAS 1.15 cm, female LAS 1.51 cm, P=0.36). The correlation between total diazepam dose delivered and the 30-minute patientassessed LAS anxiety score ( Figure 7 ) was not significant (P = 0.6). Low anxiety ratings had been achieved by all subjects across the range of total diazepam dose suggesting that a common endpoint was being achieved by individuals and that drug consumption was being controlled according to an anxiolytic criterion.
The major determinants of total dose administered were examined using a multiple regression of the variables weight, sex, age, patient-assessed linear analogue anxiety score and anaesthetist-assessed anxiety score. Stepwise regression of these variables suggested a model which incorporated only patient-assessed LAS anxiety and patient weight (diazepam (mg) = 0.03 + 0.085 (kg) + 0.37 (LAS anxiety)) although the value ofr 2 (0.17) indicated that by far the majority of the variation in administered dose was not accounted for by these variables.
Surgical procedures were categorised on the basis of 'severity' into three groups. Minor surgery was considered to include day case, endoscopic or body surface procedures (n = 18), moderate severity surgery included lower intra-abdominal and ear, nose and throat surgery of less than one hour duration (n = 23) and major surgery included those undergoing upper abdominal surgery or other procedures of longer than one hour duration, n = 8. The 'severity' of the procedure according to these groups did not correlate with patient-or anaesthetist-assessed preoperative anxiety levels or the total dose of diazepam delivered.
When patients were questioned postoperatively regarding the quality of the anxiolysis, 40 (80%) reported feeling 'better' after the premedication and all of these were happy to receive the method again.
Seven patients did not wish to use the technique again. Of these, one had given himself no diazepam and said he had felt no anxiety about the procedure; three had obtained no subjective or objective effect from the drug despite doses of 6 and 10 mg; one patient, due to a delay in theatre scheduling, had had a long delay from the end of the premedication period until the actual operation and one patient said she was unable to decide on the level of drug effect she wanted. In comparison with the patients who were happy to receive the method again, these patients felt less sedated (self-rated LAS P = 0.003) and more anxious at 30 minutes (self-rated LAS P= 0.003; anaesthestists' rating P= 0.0001) and required a greater number of attempts to give each dose of diazepam (P= 0.01).
There was a small but significant positive correlation (P < 0.05) between LAS anxiety level before premedication and how favourably patients rated the method of premedication.
DISCUSSION
The use of benzodiazepines for preoperative anxiolysis suffers from similar problems to those of postoperative pain relief with opiates:-wide variation in individual pharmacokinetic parameters, in pharmacodynamic response and in an individual's requirement for such medication. Thus, standard dosing schedules are generally a balance between side-effects and efficacy for the patient population as a whole, leading in some individuals to undertreatment and in others overdosage. One successful strategy to overcome this problem in postoperative pain relief is patient-controlled analgesia.
In this pilot study we examined the feasibility of a patient-administered system of anxiolysis. Although the study was neither blind nor comparative and a strong placebo effect cannot be ignored, we were impressed by a highly significant decrease in patientrated anxiety. The decrease in linear analogue anxiety score was considerably greater than that which we have observed previously when examining oral anxiolytics. 9 It was apparent that the most anxious patients received the greatest benefit from the self-administration of premedication, giving themselves larger doses of anxiolytic and viewing the technique favourably when questioned postoperatively.
Although one patient became sedated to the point of loss of response to verbal command, no patient became sedated to the point of being unrousable to mild stimulation. These preliminary results indicate that under the controlled circumstances of this study the technique is safe, in particular when one also considers the very high therapeutic ratio of the benzodiazepine agonists.
Patients were asked to regulate diazepam intake in order to remove their anxiety for the surgical procedure. Examination of Figure 7 suggested that this endpoint was being achieved and patients were giving doses appropriate to their own anxiolytic needs. However, in Figure 3 , a plateau in the level of sedation occurs above doses of 4 mg suggesting that patients may be also controlling intake to a constant level of sedation.
The likely determinants for the selfadministered diazepam dose were the patients' assessments of their own anxiety and body weight. Not correlated with dose were the patients' sex (despite males claiming to feel less anxiety), their previous anaesthetic experience, or the anaesthetist's assessment of anxiety (and his assessment of the patients' requirement for an anxiolytic). From this it could be argued that the preoperative administration of benzodiazepine medication should be left primarily to the judgement of the patient rather than the anaesthetist. However, all correlations with dose were poor and the model derived suggested that a major proportion of the variability in dose delivered related to other, undetermined kinetic or pharmacodynamic factors. It is perhaps in overcoming this variability that the value of patient-administered anxiolysis lies.
The total premedication period for this pilot study was short (30 minutes) and hence for some subjects an insufficient time may have been given to allow an anxiolytic dose to be achieved. It is suggested therefore that for practical use the premedication period should be extended from several hours before the planned procedure up until the time of surgery. While the 2 mg diazepam aliquot and three-minute lockout period would appear to have been appropriate for the majority of subjects, a few patients (those obtaining no drug effect despite doses of 6-10 mg) would have benefited from a larger dose and one patient a smaller dose, the patient achieving grade 4 sedation after a dose of 6 mg.
In conclusion, patient-administered anxiolysis with diazepam appeared to be an effective method of anxiolytic delivery. Our results indicate that it may provide good quality anxiolysis when compared with current methods of premedication and a formal comparative study is warranted. Although the technique as described was more time-consuming than standard premedication methods and the technology expensive (and could not therefore be currently considered for routine preoperative use), it may be of particular value for patients with high anxiety levels and might prove to be a useful research tool for examining anxiety and anxiolytic medications. Our preliminary data highlights the unpredictable requirements for preoperative benzodiazepine anxiolysis.
